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ABSTRACT

Data are presented for concentrations of nine trace
elements  and three hydrocarbon measures in surface sediment
of the northern Bering Sea from past research reports.
Further graphs, maps, and analyses are based on the original
data compiled in an appendix.

Statistical summaries indicate means and confidence
intervals for twelve normally distributed samples. Contour
maps illustrate geographic variation w i t h i n  samples from six
investigations. Correlation analyses also indicate the
extent to which normalizing variables account for variation
in six of the contaminants.

Statistical tests reveal that cadmium, copper, and
mercury concentrations in the area near Nome differ
significantly between investigations, but zinc does not.
Arsenic, barium, and chromium levels differ between the
Nome area and the remainder of Norton Basin.

The original research reports themselves are categorized
on the basis of sponsoring program, quantity of raw data,
and sampled material.
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INTRODUCTION

As the northern Bering Sea is leased for mineral
extraction, the monitoring of marine pollution will take on
increasing importance. ~ Those charged with detecting
pollution from the proposed development will find that some
past research will be valuable for measuring later changes
in contaminant levels in the area. This report compiles the
results of research on trace elements and organic
contaminants in surface sediment of the northern Bering Sea
and draws contrasts between areas and among investigations.

METHODS

I tabulated the numerical values
elements and organic contaminants in

in reports of trace
surface sediment of the

American Bering Sea north of 63 degrees latitude. The area
conforms to the Norton Basin lease planning area and
includes Norton Sound and Norton Basin, as well as the
continental shelf west to the international boundary and
north to the Bering Strait. I did not consider data from
sea-floor sediment deeper than 10 cm.

All the chemical concentrations and ancillary i.nformati.on
reflected in the figures and summary tables of this review
can be found h tables h Appendix B. The data in the
‘tables of the appendix were extracted, without corrections,
from tables in the original published research reports.

I wrote the appendix tables as Lotus 1-2-3 spreadsheets,
selecting the variables of interest from the original
reports. For statistics and frequency histograms, the data
matrix of each spreadsheet was imported to Complete
Statistical System (CSS), a commercial application for use
on IBM personal computers.

Frequency distributions,  shown as histograms, were drawn
with CSS-Intergraph. In the graphs, the Y axes denote the
number of sediment specimen sites. The X axes! labels
denote the upper boundaries of the frequency intervals.

For statistical analyses, chemical concentrations below
the lower detection limit were assigned the value of the
lower detection limit. For example, I omitted the less-than
sign from a datum such as c.005 ppm, and used .005 for
subsequent calculations. This practice results in an
estimate of the mean biased toward larger values and an
estimate of the dispersion biased toward smaller values.
These biases are strongest for contaminants whose
concentrations are low and therefore close to the lower
detection limit. This alternative, however, avoids a high
frequency of occurrence in the “zero ppmtt class, thereby
making samples much more tractable for statistical
comparisons.

I tested each analyte in each table for normality of its
frequency di.stri.bution. Each of these statistical  samples
was subjected to t-tests for skewness and kurtosis. Those
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data found with dispersions significantly different from a
normal distribution were transformed logarithmically to
create a sample distribution closer to normal and more
amenable to parametric treatment. Confidence intervals were
calculated only for ari.thmeti.c or log-transformed
distributions  whose skewness and kurtosis were not
significantly different from a normal distribution at the
.05 level of probability. The 95% confidence limits were
defined as plus or minus two standard errors of the mean.

Concentrations are expressed in parts per million on a
dry weight basis unless otherwise noted.

All the data reviewed here were taken at face value from
original reports. I made no assumptions regarding the
appropriateness of collecting, storage, or laboratory
methods. I did not evaluate the accuracy of the data and
did not select data on the basis of quality.

RESULTS

Xsenic

Rusanowski, et al (1988) reported arsenic
concentrations in surface sediment near Nome greater than
concentrations reported for Norton Sound in general by
Robertson and Abel (1979). Table 1 shows the geometric mean
of arsenic closer to Nome, calculated from transformations
of the values provided by Rusanowski, et al (1988) . The

Table 1. Means of trace element concentrations (ppm dry
weight) in surface sediment near Nomer using tabular data in
Rusanowski, et al (1988) which fit a normal distribution.
The geometric means are calculated from sample distributions
made normal by log transformation. Each element is
represented by 22 samples, except nickel with 19 samples,
collected in 1985, 1986, and 1987 near the Bima dredge.

Arith. Geom. 95% conf. limits
Element mean

. . .
mean low nigh

As
Cd
Cr
Cu
Hg
Ni 39.09
Pb
Zn 65.62

31.84 19.81
1.76 1.15

15.95 12.13
18.45 12.85
0.0167 0.0093

29.20
8.83 5.76

54.42

51.18
2.69

20.97
26.51
0.0298

48.98
13*54
76.82
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original values are transformed lognormally  because they
differed significantly from a normal distribution. A tvo-
tailed t-test for a difference in the means, using degrees
of freedom modified for variances which are unknown and
unequal, is significant (tl=4.19, df=25, P<.005). The
arithmetic mean arsenic concentration of Robertson and
Abel’s six specimen means is 10.88 ppm dry weight, with a
95% confidence interval from 7.012 to 14.755 ppm. The
sampling locations of Robertson and Abel (1979) are shown in
Figure 1.

Such comparisons of the values of Robertson and Abel
(1979) to other reports are questionable, however.
Parametric methods require assumptions about the dispersion
of the sample frequency distributions. Robertson and Abel
(1979) report means rather than individual determinations,
and they give no indication of the sample sizes or frequency
distributions within each grab specimen. For this report, I
assumed that the specimen means that Robertson and Abel
(1979) reported were arithmetic means of normally
distributed data.

The sampling locations reported by Robertson and Abel
(1979) for Norton Sound are illustrated in Figure 1. The
frequency histograms of arsenic concentrations near Nome
reported by Rusanowski, et al (1988) are shown in Figures 2
and 3, for arithmetic and log-transformed values
respectively. The sampling locations described by
Rusanowski, et al (1988) are shown in Figure 28.

In the case of arsenic, as for all other analytes which
they report, Rusanowski, et al (1986, 1987, 1988) and
Northern Technical Services (NORTEC) (1985) do not specify
the depth of the sediment grabs. For this report,
therefore, I assumed that the grab technique itself did not
result in sampling of analyte statistical populations which
were different than those of the other investigators.

Barium concentrations in the northern Bering Sea differ
little between the studies of Robertson and Abel (1979) and
Larsen, et al (1980). The concentrations all fall within a
range of less than one order of magnitude, as shown in
Figures 1 and 4. The arithmetic mean of barium based on
Robertson and Abelts six cores is 484.3 ppm dry weight, with
a 95% confidence interval from 229.1 to 739.5 ppm.

Both of these investigations indicate barium
concentrations about two times greater than the
concentrations reported by Sharma (1979) from the same
region.

Nevertheless. the geographic variation of Larsents
barium concentrations (Fig. 4) follow a pattern not unlike
that of Sharma (1979: Fig. 10-32). No tabular data are
offered in either report to allow a test of the significance
of this difference.
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Cadmium

For the area near Nome, Sharma (1974) reported cadmium
concentrations greater than those reported by Rusanowski, et
al (1988). Figure 5 shows geographic distribution of the
cadmium levels of Sharma (1974) and Figures 6,7, and 8 show
frequency distributions of Sharmats data. Figures 6, 9 and
10 show frequency distributions of Rusanowski’s data.

Because Sharma’s data are not normally distributed,
they are compared to Rusanowskiss data using a non-
parametric method. A Kolmogorov-Smirnov  test (Table 2)
indicates that she underlying statistical populations of
cadmium are independent, and that the two investigators did
not measure the same thing.

Rusanowskirs  cadmium levels are summarized by their
geometric mean and confidence limit in Table 1.

Nearly half of the variation in Rusanowski’s cadmium
levels is explained by variation in the percentage of solids
in the grab samples, as shown in Table 3. A relationship
between grain size and concentration is expected for many
trace chemicals in sediment.

Chromium

The Norton Sound sample of Robertson and Abel (1979)
reflects chromium concentrations significantly greater than
those sampled at Nome by Rusanowksi,  ek al (1988), according
to a two-tailed t-test on log-transformed data (t=5.75,
df=26, P<.0005).

The arithmetic mean and confidence interval of chromium
levels in Norton Basin are 79.67 ppm dry weight, and 60.49
to 98.87 ppm, respectively? based on the six specimens of
Robertson and Abel (1979). See Figure 1 for grab locations.

The geometric mean and confidence interval of chromium
levels at Nome are shown in Table 1 (Rusanowski,  et al
1988) . These chromium values are somewhat affected by
percentage solids, as determined from correlation analysis
(Table 3). See Figures 11 and 12 for frequency histograms
of the sample.

Comer

Rusanowski’s  copper levels are significantly greater
than those of Sharma (1974), according to a Kolmogorov-
Smirnov test (Table 2). Geographic distribution in the
copper concentrations measured by Sharma (1974) is shown in
Figure 13. The sample frequency histograms are shown in
Figures 14, 15, 16 and 17. The difference between the two
samples is displayed in Figure 18.

Sharma’s copper concentrations are affected by organic
carbon in the grab samples, as shown in Table 3. However,
none of Sharma’s three metals are significantly affected by
grain size. Moreover, none conforms to a normal
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Table 2. Kolmogorov-Smirnov  tests of metals concentrations
(PPm dry weight) in northern Bering Sea surface sediment, at
.05 level of significance.

The null hypotheses are that sample pairs are drawn
from the same statistical populations. Statistical
significance is the result-of large sarn~le

Element Name of sample

Cd Rusanowski (1988)
Sharma (1974)

Cu Rusanowski (1988)
Sharma (1974)

Hg Nelson near Nome
Rusanowski near Nome

Hg Nelson not near Nome
Nelson near Nome

Zn Rusanowski (1988)
Sharma (1974)

N

22
19

22
19

28
22

94
28

22
19

Arith.
mean

differences
frequency

Significant
SD difference

3.650 7.868 Signif.
5.492 2.679

23.98 14.08 Signif.
15.37 11.45

.0320 .0246 Signif.

.0351 .0401

.0371 .0335 NS

.0320 .0246

65.62 25.66 NS
84,00 84.16

Table 3. The proportion of variation in Norton Basin
sediment trace contaminant concentrations (ppm dry weight)
explained by normalizing variables. The proportion of
explained variation is the adjusted R-squared for
correlation coefficients found significant at the .05 level.

Adjusted
Data report and normalizer Analyte R-squared

Rusanowski, et al (1988) % solids Cd, ppm .472
Cr, ppm .255
Cu, ppm ,281
Hg, ppl’11 ● 338
Zn, ppm .257

Sharma (1974) % wt. non-carbonate Cu, ppm .387
carbon Zn, ppm .527

Kaplan, et al (1979) % organic Aliphatic
carbon hydrocarbons .113
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distribution  even after correcting for the affect of organic
carbon.

Lead

Lead concentrations in surface sediment near Nome are
reported by Rusanowski, et al (1988) and are summarized in
Table 1. Frequency histograms of the sample distribution,
as arithmetic and as log-transformed values, are shown in
Figures 19 and 20.

Sharma (1974) reported that lead was not detectable.

Mercurv

Nelson, et al (1972) and Rusanowski, et al (1988)
sampled mercury populations near Nome which differed greatly
in their variances but little in their means. The subset of
28 values of Nelson, et al (1972) near Nome has a geometric
mean of .0274 ppm with a 95% confidence interval of .0223 to
.0338 ppm. A two-tailed t-test, using log-transformed
values and degrees of freedom modified for unequal
variances, showed no significant difference in the means of
Nelson’s and Rusanowski’s mercury concentrations near Nome
(t’=1.65, df=16). However, F-tests based on log-transformed
values indicate a significant difference between the
variances (F=6.09; P<.001). Similarly, a Kolmogorov-Smirnov
test on untransformed values shows that the two samples were
from statistical populations characterized by distinctly
different dispersions (Table 2).

Figures 21-25 show the frequency distributions of the
two samples from the area near Noxne. Table 1 summarizes
Rusanowski’s mercury concentrations.

Offshore Nome

The highest mercury levels in the Nome area appear
near Penny River. Geographic distribution in the subset of
the concentrations measured by Nelson, et al (1972) near
Nome is shown in Figure 26. Figures 27 and 28 give close
views of the Penny River area and the mercury samples of
Nelson, et al (1972) and Rusanowski, et al (1988),
respectively.

For purposes of detecting changes in mercury
concentrations, Nelson’s sample has more statistical power.
Statistical power is the probability of rejecting a
hypothesis of no difference when there is a true difference.
Statistical power is calculated as 1 minus beta, the
probability of rejecting an alternative hypothesis of a
difference when the hypothesis is true. Applying such a
calculation, it is found that Nelson’s log-transformed
sample can detect differences in means equal to its standard
deviation of 0.54 ppm approximately 95% of the time, using a
two-tailed t-test. However, Rusanowskiss standard deviation



is large enough that the sample size would have to exceed
100 to detect that difference at that high rate.

Nelson basin-wi,de

Views of Nelson~s sampling locations and mercury
concentrations over the northern Bering Sea are shown in
Figures 29 and 30. The extensive sampling by Nelson, et al
(1972) yielded mercury exceeding 0.10 ppm dry weight only at
two points, a station near Penny River and a station 40 km
north of the Yukon River delta.

The frequency distribution of Nelsonis samples are
shown in Figures 31 and 32. Log normal transformation of
the original ppm values resulted in a distribution not
significantly different from normal. The geometric mean and
its 95% confidence interval calculated for this regional
sample are .0269 ppm, and .0234 to .0308 ppm, respectively.

Nelson’s sampling shows no significant difference
between mercury levels near Nome and mercury levels in the
remainder of the northern Bering Sea study area (Table 2).

These mercury data are discussed further by Nelson, et
al (1975, 1977) and Patry, et al (1977).

Rusanowski’s research reports are the only published
source of raw data on nickel concentrations in the region
(Rusanowski, et al, 1986, 1987, 1988). Summary statistics
for nickel are presented in Table 1. Figures 33 and 34 show
the frequency histograms.

ZalG

No significant difference in the zinc concentrations
sampled near Nome by Sharma (1974) and Rusanowski, et al
(1988) is indicated by a Kolmogorov-Smirnov test (Table 2).
Such pairs of samples which do not lead to a rejection of
the null hypothesis of no difference may be combined as a
single sample for analytical purposes.

Frequency histograms for both samples are presented in
Figures 35-39. Rusanowski.ls  data are summarized in Table 1.

More than half of the variation in the zinc sampled by
Sharma (1974) is explained by differences in organic carbon
concentrations i.n the grab samples (Table 3). Zinc
concentrations vary widely among locations near Nome, but
show no regular pattern (Figure 40).

Acid-extractable concentrateions

Burrell (1977, 1978) reported acid-extractable
concentrations of six elements in surface sediment of Norton
Sound. His data reflect trace contaminants from the soluble
fraction of the sediment, unlike the other studies which
examine the whole-rock fraction. Burrell’s concentrations
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are therefore not directly comparable to those of the other
studies.

The sampling stations of Burrell (1977, 1978) are
mapped in Figure 41. The geographic variations in the
concentrations of three trace elements are depicted in
Figures 42-44. Cadmium concentrations reported by Burrell
(1977, 1978) are as high as the lower detection limit at
only one station. Thus, cadmium is not mapped here.

Hvdrocarbons

kblished tabular data on trace levels of hydrocarbons
in the northern Bering Sea are available from Kaplan, et al
(1979, 1980), Kaplan-and Venkatesan (1981), and Venkatesan,
et al (1981).

Geographic variation of total n-alkanes, the odd-to-
even ratio of n-alkanes,  and the ratio of aliphatics plus
aromatics to total organic carbon is shown in Figures 45-47.
These variables are common indexes of hydrocarbon levels.

Table 4 displays statistical summaries of three major
hydrocarbon indexes and a normalizing variable. Geometric
means and confidence intervals are calculated after log
transformation.

The concentration”of  aliphatic hydrocarbons in surface
sediment is significantly affected by the percentage of
organic carbon based on a regression analysis (P=.034) . The
adjusted R-squared shows that only 11% of the the variation
is explained by percentage organic carbon, a minor affect
(Table 3).

The frequency histograms of the major hydrocarbon
variables are illustrated in Figures 48-57.

Table 4. Geometric means of hydrocarbon concentrations
in northern Bering Sea surface sediment, based on data
in Kaplan, et al (1979, 1980). The geometric means and
their confidence intervals are calculated from distributions
made normal by log transformation.

95% conf. limits
Analyte N Geom. mean low high

% organic carbon 48 .5635 .4745 .6692
aliphatics, ppm 49 3.771 2.861 4*973
aromatics, ppm 48 2.088 1.624 2.684
n-alkanes, ppm 37 41.86 12.08 2.4501



DISCUSSION ,.

Two patterns emerge from these comparisons.
First, the independent investigations sometimes

reported different mean levels for the same analytes from
the same areas. Statistically significant differences
between studies were found for the frequency distributions
of cadmium, copper and mercury within the area near Nome.
Although the mean levels of mercury near Nome estimated by
two studies cannot be considered different, the variances
were different, indicating that two independent mercury
populations were investigated there. For the region as a
whole, mean barium concentrations differed between one pair
of studies and a third investigation.

In addition, arsenic and chromium levels differed
between areas sampled by independent investigations.

Such discrepancies may represent real variation in the
concentrations of analytes in sediment, or they may be the
result of methodological differences between research
programs which are not apparent i.n the reports.

The second conclusion k+ that the samples vary in their
suitability for detecting trends.

For example, some research efforts in the northern
Bering Sea have resulted in extensive contour mapping of
trace metals. Such work is reported by Larson, et al
(1980), Nelson, et al (1975), Nelson (1977), and Shama
(1978) . In these reports, the original individual data are
reduced to isoli.nes to depict continuous geographic trends
in chemical concentrations across the region. However,
these reports preclude statistical treatment.

Sample data from other reports, although unreduced and
allowing some statistical analysis, cannot be treated by
parametric methods simply because their frequency
distributions are not normal and cannot be made normal by
transformation. For example, the concentrations of Sharma
(1974) cannot provide the variance estimates necessary for
calculating the preci.si.on of the analyte means.

Some of the data, however, are amenable to more rigorous
comparisons. For example, confidence intervals and xnulti.-
variate relationships can be calculated for mercury,
hydrocarbon indexes, and all the elements measured by
Rusanowski., et al (1988) because the samples do not differ
significantly  from normal frequency distributions. In
addition, samples of large size or narrow dispersions, or
both, offer the greatest power in detecting differences.
Samples with these characteristics provide the strongest
basis for measuring variation among investigations, among
study areas, and over time.
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Fig. 1. Mean concentrations of arsenic, barium, and chromium
in surface sediment O-2cm at six HAPS core stations, 1976,
in ppm, dry weight. Adapted from Robertson and Abel
(1979: Table C.4 and C.5).
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dry weight. Adapted from Larsen, et al (1980: Fig. 29).
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Fig. 5. Isoli.nes of cadmium concentration in surface
sediments based on 19 van Veen grabs. Drawn from
Sharma (1974:139).
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Fig. 11. Chromium in surface sediment at 22 stations near
Nome. Drawn from Rusanowski, et al (1988).
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Fig- 13. Isolines of copper concentration in surface
sediments based on 19 van Veen grabs. Drawn from
Sharma (1974:139).
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Fig. 16. Copper in surface sediment at 19 stations near
Nome. Based on Sharma (1974).
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Fig. 21. Mercury in surface sediment near Nome, based on 28
samples of Nelson, et al (1972) and 22 samples of
Rusanowski, et al (1988).
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stations near Nome. Based on Rusanowski,  et al (1988).
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Fig. 26. Isolines of mercury concentration in surface
sediments, 0-10 cm, based on 28 van Veen grab and
box core samples, in ppm dry weight. Drawn from
Nelson, et al (1972: Appendix I).
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Fig. 27. Mercury concentrations in surface sediments
0-10 cm, oft Nome, in ppm dry weight. Sampled by van
Veen grabs and box corers. The western station represents
the geometric mean of five subsamples of a single grab.
Adapted from Nelson, et al (1972).
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sediments near the BIMA dredge, 1985-1987, in ppm dry
weight. Shown are six determinations at four approximate
locations, and the geometric mean of sixteen grabs and
determinations at the eastern-most location. The
geometric mean was calculated from sixteen values,
including seven values equal to lower detection limit,
Drawn from Rusanowski, et al (1988: Table 3.3-1).
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Fig. 37. Zinc in surface sediment at 19 stations near
Norne. Based on Sharma (1974).
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Fig. 39. Zinc in surface sediment near Nome, based on
22 samples of Rusanowski, et al (1988) and 19
samples of Sharma (1974).
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Fig. 40. Isolines of zinc concentration in surface
sediments based on 19 van Veen grabs. Drawn from
Sharma (1974:139).
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nickel in surface sediment, based on 14 HAPS cores,
1976, in ppm. Adapted from Burrell (1978: Table 1).
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in ppm. Adapted from Burrell (1978: Table 1).
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obtained by various methods in 1976, 1977, and 1979.
Drawn from tabular data in Kaplan, et al (1980).
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carbon in surface sediments. Based on 33 samples obtained
by various methods in 1976, 1977, and 1979. Drawn from
tabular data in Kaplan, et al (1980).
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Fig. 49. Log normal of percentage of organic carbon in
surface sediment at 48 stations in Norton Sound. Based
on Kaplan, et al (1979).
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Fig. 51. Log normal of ppm of aliphatic hydrocarbons in
surface sediment at 49 stations in Norton Basin. Based
on Kaplan, et al (1979).
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Fig. 54. N-alkane hydrocarbons in surface sediment at 37
stations in Norton Basin. Based on Kaplan, et al (1979).
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APPENDIX A

Annotated bi.bli.ography of data reports on
trace contaminants in surface sediment and
animal tissue in the northern Bering Sea
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Trace contaminant concentrations data for the surface
sediment and animal tissues of the northern Bering Sea are
available in twenty research reports. These reports, both
published and unpublished, present the results of four
investigations sponsored by the Outer Continental Shelf
Environmental Assessment Program as well as four other
independent programs.

The contents of the data reports are briefly
characterized in Table Al and Table A2 by analytes and type
of sampled material.

Table A3 shows the research programs responsible for
the data reports.

All the reports are available as copies at the Alaska
Office of the Ocean Assessment Division of NOAA. The OAD
office also has magnetic spreadsheets and print files from
those reports which presented tabular data.

Table Al. Reports of trace contaminants data from surface
sediment of the Bering Sea north of 63 degrees and funded
through the Outer Continental Shelf Environmental Assessment
Program. Full citations are listed in the References
section.

Citations Analytes Material

Burrell 1977,
1978, 1979

Kaplan 1979,
1980, 1981

Larsen 1980

Nelson 1977

Patry 1977

Robertson 1979

Venkatesan 1981

6 metals sediment
from extracts

hydrocarbons sediment

>50 elements sediment

22 elements sediment

27 elements sediment

17 elements sediment

hydrocarbons sediment
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Table A2. Reports of trace contaminants data from surface
sediment and animal tissue in the Bering Sea north of 63
degrees which were not part of the Outer Continental Shelf
Environmental Assessment Program. Full citations are listed
in the References section.

Citation Analytes Material Taxa

Metsker 1984 5 metals &
2 org.chlor.

Nelson mercury
1972, 1975

NORTEC 1985 47 elements

Rusanowski 8 elements
1986, 1987,
1988

Sharma 1974

Sharma 1979

4 elements

15 elements

blubber walrus
liver walrus
kidney walrus

sediment . .

sediment --

sediment -.
muscle red king crab
hepatopancreas  red king crab
unknown 8 invert. genera
liver least cisco
liver saffron cod
muscle least cisco
muscle saffron cod
1 iver spotted seal
kidney spotted seal
blubber spotted seal
muscle spotted seal
1 iver bearded seal
kidney bearded seal
blubber bearded seal
muscle bearded seal

sediment --

sediment --

81



Table A3. Reports of trace contaminants data from surface
sediment and animal tissue in the Bering Sea north of 63
degrees, grouped within their research programs. Full
citations are listed in the References section.

Research program Citation

OCSEAP research unit 162 Burrell 1977
Burrell 1978
Burrell 1979

OCSEAP research unit 413

OCSEAP research unit 480

Larsen 1980
Nelson 1977
Patry 1977

Kaplan 1979
Kaplan 1980
Kaplan 1981
Venkatesan 1981

OCSEAP research unit 506 Robertson 1969

USFWS, Resource Contaminant Metsker 1984
Assessment Program

USGS Nelson 1972
Nelson 1975

Nome Offshore NORTEC 1985
Placer Project Rusanowski 1986

Rusanowski 1987
Rusanowski 1988

Alaska Sea Grant
Program

Sharma 1974
Sharma 1979
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Appendix B

Tables of data from original reports
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Tabl= Eil. Cmlcmt.t-sd.icms (ppm? drl ut.~ of metals in 14 HfiP5
core 1’ ac i d-e:l::t.r~ct.s” of’ sed 1 meri t from greater Nortor( %und,
%ptEITlbW”, 1~~~~. (ld.~pt.ed  Frcun Elurt-ell {1977:321)  and
Elurrell (197H:731.

Sta.

Waker
Lang. depth
Ekg. tlin. (m(~

16EI 32.2 29
165 29.9 21
165 32.1 22
1E14 31.0 13
lG1 31.1 15
165 44.H 2G
165 29.7 20
1G3 3CI.5 20
161 ?J1.3 113.5
l~tq  31.13 2(3
162 29.7 19
161 3CI.7
1W5 31.5 ;:
167 1.0 24

Cd h

<0.1 <CI.3
<C1.1 CI”5
<C1.1 CJ.5
<0.1 2.0
<0.1 1.1
<~1.1 ~.6
<C1.1 0.5
<cl .1 <0.3
0.1 2.2

<0.1 <0.3
*:Cl. 1 0.3
<~t.1 Ij.6
<0.1 <Cl” 3
<cl. 1 <Cl. 3

Ni

<1.3
2.5
2.s’
3.3
4.3

1::
<:1.3
4.2

<:1.3
<1.3
l.a

<:1.3
<:1.3

Table 82. Index ratios for hydrocarbons in Norton
Sound sediments, 1976. 13dapted from Kaplan
(1979: Table 6).

(n-alkanes/
organic carbon)

Std. x10e4

3.74
:; 5.OEI

0.03
8;: 1. 3CI
105 0.00
125 1.25
131 16.32
137
147 6.79
154 5.51
156 3.89
162 0.49

166s 0.14
168s 1.35
169s 2.09
170s 4.95
1 72= 3.35
174s 2.19

0.38
0.30
2.66
2.03

13.4k

0.6:
0.60
0.64
0.50
0.50
0.67
0.56
0.58
0.46

2.&

Phytane/
n-C 18

0.20
(). 14
0.25
3. m

0. lb

0. li
0.36
(). 17
0.19
0.23
(1. 23
0.17
0.23

L

2. 2k

Pristane/
phytane

2.00
1.50
8.(XI
2.14

3.&
1.9(I
3.60
2.67
2.00
4.00
3.50
3.60

L

6.Ck

~r,

[i.2
5.0
5.0
5.7
Q.(I
5.1
6.0
5.1
g-  1

3 . 5
:3.5
[;.6
2 . 5
2 . 5

Odd/
e v e n

5.38
:.::

4:11
11.21
4.02
2.80
4.07
2.85
5.69
5.57
4.75
5.16
5.26
4.47
5.80
4.70
4.50
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m
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Table E13. Gmcmtrat.ions ~clry tilt.] of hydt-ccarlmnsj in Nwi:on ‘%md surface sediments, 1976.
S.aITIpl~S a-e Frum CI-2CITI except B- bulk and ‘5- surface.
L reFm_eserlt.s  ccmomkr-.aklons klelcw d[~tection  limit, i.e. “too 10L,J to &

c.alculai:.ed accur-at.ely,  ” Fidapted from Kaplan, IA al <1979: Tables 4? 5, 6).

~ ., FIFIB
%rnp 1 e Lat. Long I@th Total Or~.mic Rliphatic

Sta. A?ptt-1 Cleg Nit-l Ckq Pi i n
flt-clmatic  tKI~ti~~5fiLKRHE5:

(m] carbon warban fr. ‘:F’PIT;~ ~r .~PFI’n~ - n-12115

47 (1-2CITI
49 CI-2CITI
713 ci-~(:m

EEltJ bIJlk O-lCJcm
11:15  ij-k,l,

121 &&m

125 C1-p(:lll

151 13-2[:ITI
137 &kTI

147 @kITI
1~~ cl-~[>~l

l~q Cl-kTI

l% CI-2CITI
157s sur{:ax lmm
1505 su+ax  lITIITI

162 CI-2CITI
166s suri;ax lmm
1613s s.urfac~ lITIITI
16’3s  surface  lITIITI

170S  S:lJt_{7~C~ lITItTI

172s surFaze  lITIITI

174s suri: ace lITIrn

54 25-lg13
63 27.77
65 6.13
65 46.01
64 4’3.00
63 52. ’39
64 0.12
64 23.br3
63 40. !39
63 47. D2
64 5.03
H 45. (IE
6.3 2EI.2EI
63 lEI.11
62 54.5CI
63 2.EIO
63 14.62
~~ ~15.25
EI.3 34.79
63 41.72
64 cl. lo
b4 21.15

165 29.CJO
163 5’2.57
1E17 4il.4cl
I&El 5.51
1615 44.00
163 1.34
1~~ ~~..~(j
161 49.27
161 13.29
163 41.5(1
164 26.5(1
1E14 37.43
165 19.2[3
16!5 3. 2EI
165 13.15
165 53.99
167 2!.2:1
166 29.64
166 !5.53
16!5 45.EII
165 251.25
165 CI.40

1.02

0!:$
CJ.84
1.2’3
1.37
0.9EI
13.’3EI

0.87
0.5
1.25
1.4

1.16
2.4
l-~~
1.54
1.33
1.09
cr.(37
1.36
1.4EI

0.93
1.12
0“31
0.53
0.%
1.113
0“55
(1. 44

0“%s
CJ.xi
0“’3’3

(j; il;
0.7

0.%!
1“16

CI.141
‘s. 1335
17.76Ei
6.77’3

lEI.264
7’.11’3

45. CM
39.9’3
57. C13
117.12
62.139
EI13. 14
53.21

7.47
4.13

15. 1E16
5. 6E12
0. EIIXI

2. 43EI
~ - gQFJ
4.531
~. 2’33

4.1E12
!5.511

2.316
0.756
2.113

4. Clcl 1
> q-,Q&.L.
3.773
2. crc15

L
L

6.\
L

1.6
L

4.:

1.1
L

3.$

L

cl.;
4.5

L

1.1
L
L

2’.6
L

E
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Total n-

rr-C20 n-C29

132.1
139.5

3:::
L

21.2
1.67.9
2!43. 9
52.3

132.6
119.9

10.6

4:::
26.5
62.1
6CI.13

46

539.6
956.2

1.3
57.4
13.2

1 C16
1 C198

1362!. 1
310.4

0?9 .1
021.6

63.4
2~a9

255. 1
143.5
44.3.5

521
2R5 .3

n-C313 n–C31

131.4
47.4
0.4
7.8

L

12.4
925.3
344.9
16s.4

67.6
5’3. 1

!5. 1

3$:
14.9
72.6

16B. 1
73.5

400.5
114.1

5 9 . :
15.6

9’3
1051.’3
1296.7

16.6

63.13
7(’);p

52.;?
24 .6

230.  ~
132.15
432.2
454.1
272. !5

a 1 kanes
n-C32  11-C33 n-C34

21.1
L

1::?
L

2::2
87.9

L

30.5

3.5

;::
0.3
7.7

78.5
7.7

L

31.5
310.1
486.6
71.2

40.7
z24. 7

15.9

6;::
43.1
117.6
10’3.6
72.6

6.:
L

3.3

42.;
L

L

1.4
L

3.:

k
L

(ppm)

3.277
5.688

0.0102
(1. 613EI

(). 0745

0.6EJ76
7.1134
8. IW4
2.z41

5.451
5.1361

0.4477
(1. 1571
1.4131
0.’354
2.573
2.1394
1.792



Table E4. Index ratios for hydrocarbons in Norton
Sound sediments, 1’377. Rdapted from Kaplan, et al
<1979: Table 9>.

<alkanes,~ ,
Samp 1 e organic carbon) Pristane/ Ph#t~8/ Pristane/

Sta. depth x10a4 n-C 17 phytane

34 O-2cm
35 O-2cm
39 surface lmm
41 surface lmm
42 surface lmm
43 Lk2crn
44 0-2cm
48 surf’ace lmm
14 IX (1-3cm
17 O-3cm
17 !Y.J O-3CITI

0.75
0.07
0.24
0.53
2.60
!3.64
0.48
o.3El
4.37
2.04
6.4CI

1.3s
1.67
1.44
1.00
1.02
1.06
1.44
“1. 3@
0:55
2.03
0.50

0.14 2.(XI
0.22 7.00
0.33 2.50
0.25 4.00
0.25 5.50
0.16 6.50
0.13 6.00
0.17 5.00
().23 3.10
0.19 1.30
0.17 2.00

Cldd/
even

4.55
5.15
5.35
4.78
4.78
4.22
3.21
6.37
5.26
5.12
5.6?



Table B5. Concentrations of hydrocarbons in N@rton Sound sur~ace  sediments, 1977.
L represents concentrations belou detection limit, i.e.
“koo lcJw to be calculated accuratel

Y“
Rdapted from

Kaplan, et al (1979: Tables 7 and 8 .

Samp 1 e
Sta. depth

34 O-2cm
35 O–2cm
39 surface lmm
41 surface lmm
42 surface lmm
43 O-2cm
44 O-2cm
48 surface lmm
14 IK O-3~m
17 SW O-3cm
17 O-3cm

Lat.
Deg. “min.

64 52.30
65 14.90

7.09
:: 2.75
63 5EI.4CI
63 57.85
63 45.40
62 58.20
64 14.80
64 5.10
64 5.10

Waker X x Filiphatic
Long. depth Total organic fraction

13eg. min. (m) carbon carbon (ppm)

167 39.65 0.35 0.12 0.809
167 45.70 :: 0.67 0.59
171 18.00

2. 24EI
1.54 0.3s

171 36.10 %
(1. 643

0.91 0.44 2.466
169 22.65 39 1.76 0.32 4.444
167 4B.03 0.63 1.01
167 0.50 % 0.66 (&l: 2.072
165 16.25 1(I 9.08 4.23 5.029
165 25.50 1.12 ~-pe 5.36
165 29.62 i: 1.09 0.f36 14.066
165 28.62 19 0.31 0.24 5.494

Rromatic
fraction
(ppm)

0.670
1.132
0.247
0.847
1.922
1.714

5. ;i;
1.296
2.220
2.667

Pr is- Phy-
tane n-C18 tane n-C19 n-C20 n-C21 n-C22 n-C23 n-C24 n-C25 n-C26 n-C27

L 0.9 1.2 3.2
2.: k 3.2
0.3 ::;

4 1;.:
0.7 (I.G

L k ‘6
3.$ ;:: ;:: 23.7
1.3 ;:: : 3.5 3.9 12.1

5.k ::! : ii:; 1$:; 6::3
L 11.1 13.1 42.3

: ::: L 14.6 18.3
L L L 22.7 15.6 54%

1%; 3;:;
2 5.1

2?:! 63!:
11.s
14.3 3::;
43.3 136.5
36.B 104.2
55.3 149.3
49.2 130

n-C28 n-C29 n-C30 n-C31 n-C32 n-C33 n-C34

14.9 14.7 0.9
1;:: 95.4 1::: 101 6.6 3$:: 2.k

0.4 19.2 1.3
u 41!:

0.7
41.2 1!::

27.5 142.8 1: 148.1 1;:: 45.2 3.;
13.5 70.2 69.4 4.6
6.3

21.9
28.4 ;:t 22.8 L :

39.4 260.8 14.7 190.7 5$:2 L
32.6 201.6 113.1 186.8 1?:? 62.5
46.8 292.4 26.1 260 16.1 07.3 0.6:
40.3 256.2 18.4 223.8 12.1 71.7 L

1?:2
2. e

2%:
14.2
22.3
47.5
42.7
59.2
53.6

5::$’

2::;
79.7
41.6
34.1
105.1
129.9
180.5
166.1

12::
3

2%:
14.2

39!:
35.9
53.7

45

18.9
117”0
19.6
49.5
170.2
S!3.6
49.5
459

204.8
409

367.7

PPEI
RLKRt4ES:

n–C 17



Table 96. Index ratios fcm- hydrocarbons in Norton Sound
sediment, 1979. Fidapted from Kaplan, et al <1979: Table 17>.

(n-alkanes/
crganic carbon) Pristane/ Phytane/ Pristane/

Std. x10e4 n-c 17 n-/l2lEl phytane

4.92
7.74
7m5El
12.93
5.48
3.39
4.62
3.76
6.07
3.29
2.3I3
3.3R
2.49

cl. 3e

0.9

0.37
1. ~16
#. ’35
0.48
0.59

(&:
0.44

+ 0.62
0.42
0.41
0.37
CI.31
0.54

0.62
2.27
0.75

o.lEl

0.25
0.24
0.17
(1. 19

0. lEI

0.23

0.2EI

0.75

1.71
1.65
2.47
1.86

2.44

1.5n

8.88

Odd/
even

3.37
3.91
3.13#
3.27
4.32
3.81
4.04
4.03
4.40
3.35
4.12
4.33
3.56
4.09
3.97
5.27
4.29
4.10
3.67

90



Table B7. Concentrations <dry wt.) of hydrocat-bons  in Norton Sound
surface sedimenks,  1979. L re resents concentrations below detection
limit. Rdapt.ed from Kaplan, et al (1979: Tables 15 and 16).

x if flliphatic Rromatic
Lat. Long. Depth Total Organic Practicm fraction

Deg Min Deg Min (m) carbon carbon

64 19.20
63 39.9CI
63 40.30
64 0.30
63 20.20
63 59.60
64 19.90
64 6.60
64 12.10
64 19.80
64 20.20
63 50.30
63 46.10
62 25.40
63 40.00
64 40.20
62 26.00
64 20.10
64 39.40

162
161
1 E,2
163
165
164
165
165
165
165
166
165
166
166
167
167
160
169
169

0.5CI
17.00
59.80
4.(XI

12.4CI
58. 5(I
23. 2CI
30.40
30. 5Cl
42.7(3
O.ao

41.70
7.50

40.20
$.:;

4H: 60
(). 30
0.30

21
22

$;
20
29
26

1!;:
1.28
0.69
0.65
0.73
0.62
0.64
0.72
1.34
1.14
0.61
0.96

0.2

0.33

0.72
0.74
#.57
0.46
0.30
0.48
0.48

%
0.S6
0.66
0.41
0.54

0.17

0.28

( ppm )

4.68
17.83
9.66
1.56
4.51
3.96
3.15

9%!
B.H7
5.19
2.77
3.93
1.60
0.67
2.25
1.37
2.45
1.67

(ppm)

3.31
0.76
6.00
1.49
5.14
1.79
1.53
1.52
5.14
5.54
1.95
0.96

0.87
1.73
0.11
1.14
3.04
1.92

PPE
flLKfiNES:

n-C15 rrC16

3.3
::: 4.7

2.4
O.k 0.9

L L
L L

k k

5.b $:
L L
L L



Table B7 con’t

Pt-is- Phy-
n-C17 tane n-C16 tane n-C19 n-C20 n-C21 n-C22 n-C23 n-C24 n-C25 rrC26 n-C27 n-C28

1::;
11.1
2.5
4.3
4.1
4.1
5.1

1:::
5.7
4.1
3.5

H
L

;::
O.EI

n-C29

7.6
13.4
10.5

;::
2

H
3.9
5.3
2.7
1.5

H
L

o.k
5.9
0.6

n-C3CI

1::1
13.1
2.0
6.5
4.9
5.2
5.2
7.2
12.3
6.1
4.4
3.4
1.7

L

0.!(3
5.9
CI.6

1.6
L

0.;

:::
1
L

2.$
L

1!
L

k

i).;
L

25.4
43.1
3$.8
7.8

14%
15.7

22!!
33.1
16.2
13.3
1~.7

12.:
0.7

7.?
2.4

n-C31 n-C32

30.7
59.8
49.4

3?:?
19.0
20.3
19.9
20.9
42.1
20.3

13!:
5

if

116
199.4
163.6

lCI1%
70.4
6H.6
65.9
100.5
1:;.:

50:4
46.9
13.2
52.7

21.:
23
9

96.3
105.9
138.7
20.9
04.6
63.3
62.9
57.1

e3
133.4
57.9

47::
10.9
44.3

1;::
22.5
8.4

289
504.5
3::.$

2i8
166.4
175.9
148.7
230.0
346.5
150.6
120.1
12G.9
26.6
132.6

3;::
57

22.7

Total n-
n-C33 n-C34 alkanes

536.2 252.5 422.5 22.7 121.4 121.4 3540.3
814.6
634.7
76.5

325.5
249.6
348.2
232.2
400.1

363
240.9
211.9
178.7
40.6

263.6
10.3
68.9
97.0
33.7

186.2
193.1
33.0
65.1
60.7
64.4
52.5
107.1
141.5
51.5
32.2
23.2

11.$
9.2
3.5

673.3
570.2
82.7

278.8
206

299.9
2113.7
346.1
311.9

232
104.2
136.5
34.6

210.7

6%;
86.2
32.6

42.?
33.7

1:::
11.5
46a

1!::
18.6
11.3
10.9
:.;

7:9

3*k
4.5
1.5

19E1.5
168.8
28”1
85.3
60.3

67%
BEI.6
94.5

57%
35.7

5%;

17.k
22.3
9“3

190.5
168.8
28.1
e5.3
60.3

67%
S8.6
94.5

577:
35.7

5%;
L

17.9
22.3
9.3

5526.7
4318.9
594.7

2(184.H
1627.7
2217

1503.2
2853.9
2H33. 2
1567.5
13a4.1

1344
2E16

1743.7
64.2

444.1
614.9
253.3

124.1
215.2
154.9
23.2

69%
Eto. 4
60.2
09.3
136.6

49%
69.3
11.7
S14 .6

L

27!~
9.8

332.5
795.8
570.2
73.1

242.4
195.9
2BQ .6
171.9
435.6
363.2
177.3
100.0
218.6
39.5

251.6
10.2
50.5
73.9
27.5

154.9
233.8
172.3
22.6
60.5
55.8
64.8
49.7
115

97.6
60.2
55.6
77.6
11.5
71.9
3.5
18.2
23.1
9.3

875  ● 4
1154

892.1
105.5
:;:. ;

492:6
207.2
694.7
493.4
295.8
301.4
287.9
60.6
416.4
14.2
91.6
125.4
44.3

98.7
153.0
116.7
15.7

36;;
59.4
33.3
71.4
50.1
35.6
30.2

42

4;::
2.2
13

17.4
6.0



Table 88. Concentrations of heavy metals and organochlorine contaminants
in walrus samples taken from the Rlaska native subsistence harvest of
1981 and 19EU. Pesticides analyzed for in blubber but not detected are
D O E ,  DDD,  OIIT, dieldrin, heptachlor epoxide, krans-monachlor  cis-
monachlor, endrin, toxaphene, hexachlorobenzene, mirex~
Ppm presumabl

Y

and 8CB’S.
wet weight basis. Rdapted from Metsker, et. al

(1964: Table 1 .

Tissue by Rge owych-
village Elate Sex [yrl Pb Cd Hg Rs Se dieldrin lordane

Liver:
S<3voonga
~<~voonga
Savcionga
%voonga
%voonga
Savoongd
5;3voonga
Little Diomede
Little Diomde
Little Iliomede
Little Diomede
Little Diomede
Little Diomede
Little Diomede
Little Diomede
Gambell
Gambel 1
Gambel 1
Gambell

19E11
lW1
1%31
19Eil
1901
19$1
19$1
1982 M
19E12 M
19E12 M
19E12 F
19E12 F
19E12 M
19132 II
19E12 M
1981 F
19E11 F
19Ell tl
1981 F

0.15 5.6 0.85
5.6 0.69 0.13 t:g
16.0 0.60 2.3
16.0 0.68 2.7
9.5 3.BO 4.9
13.0 #.65 4.1
16.0 CI.68 3.0

14 0.11 3.7 0.20 2.7 0.12
15 6.0 0.14 1.9 0.16

8.4 0.46 2.3
$: 5.2 0.13 2.2 0.12
16 0.22 8.7 0.06 2.8 0.12
15 5.5 0.22 1.9
19 1.4 o.04e 1.4 O.le
16 0.22 5.6 0.15 1.4 0.26
11 0.10 8.9 #.66 12.0

14-15 5.2 0.98
21 3 0 . 0  ().39 0%;
15 0.17 5.e ().73 4 . 1

0.12
0.15
0.11

0.17

0.19
0.29

Tissue by F?ge oxych-
village Date Sex (yr} pb Cd Hg Fls Se dieldrin lordane

K ~ dney:
Little Diomede  1982 M
Little Diomede 1932 M
Little Oiomede 1%2! M
Liktle Diomede 1982 M
Little Iliomede 1%32 F
Little Dioinede 15JE12 M
Little Diomede 1982 F
Little Diomede  198.2 M
Gambe 11 1981 M
Gambell 19E11 F
Gambell 1901 F
Gambel 1 1981 F

Blubber:
Little Diomede 1982 F
Little Diomede 19H2 M
Little Diomede 19(32 M
Little Diomede 1982 M
Little Diomede 19132 M
Little Diomede  1982 F
Little Diomede 19G2 M
Little Diomede 1982 M
Gambel 1 1981 F
Gambe 11 1981 M

28.0
33.0

0.16 10.0
0.83 40.0
0.22 41.0
0.22 32.0
0.11 56.0

46.0
87.0
43.0
33.0
15.0

0.12 0.17
0.11

(). 18 0.19
0.12 0.12
0.16 0.15

0.26 0.29
0.16 0.15
0.11
0.15 0.13



Table J39. Mercury  concentration=  (ppm dry wt.) in
Norton Basin surface sediment? 0-10 cm? sampled by
van Veen grab and box corer. Lower detection
limit is O.C)l ppm. Adapted
(1972: Appendix I).

Samp 1 e

(%7 ANC 33
68 Rwl= 310
6S /MdF 327
(Ml AWF  338
68 PIWF 343
(5.8 14WF 344
6B M4F 345
6 8  A14F 346
6 8  AWF  ~~(:1
6 8  IWF 354
6 8  PJWF 255
6 8  AWF  X57
68 (3WF 410
68 AWF  430
6 8  #IWF 440
68 AWF 5(:)5
68 ANC 3(X3
68 ANC 6113
68 ANC 7(:113
68 ANC %33
68 PING 1(:H13
68 #INC 11X3
i38 ANC 115H
68 PING 118A
6$3 A N C  12013
6 8  ANC 12613

6EI  A N C  14(:)H
68 ANC 154S
68 HNc 16613
6E3 ANC 179T
68 ANC 181EI
68 ANC 1E12J3
6EI ANC 18713
68 ANC 190EI
.58 ANC 2(:M:}H
6f3 #IhJC 2i2T
68 ANC 215)3
6 8  ANC 2169
6 8  flNC 2.3113
68 ANC ~~~~
&8 ANC 225413

Lat,
Deg.

!54
&4
&4
64
64
64
64
64
64
64
63
64
64
64
64
64
65
65
65
!53
63
63
63
6T
6;
63
63
&z!
&4
65
65
65
65
64
64
64
64
64
64
64
64

Min.

27.560
28. 128
32.192
32.655
32. 76~
JJ.384.-

<.<..33477

.  .X1.384
32. 0(:) (:)
xx. 000
33. 00(:)
xl. 7&E3
~(:). ~4@
28.41&
23.&4(:)
32.768
42.’755
23. (x)(:)
32.(:)96
49.(3(:1(3
37. (:)(:)C)
42 # (x)(:)
44, (:)(:) [:)
4 j. . (:)0{:)
39. 8(3(3
TX. (:)(:) [:)
~2.4El(:)
5 (:) . (1 [:)(:)
57* (:)(:) (:)
16. 192
13. (3(:}C)
10.576
2.1 (:)[2

~ 8. [:)(:) (:)
39.672
37.512
26. (:)(:)(:)
18.480
7(0 76sA..
26.48Q
~9w f3&4

from Nelson, et al

W a t e r
L o n g . depth I-@

Deg. Min.

16!5 19.7&8
164 4i.928
164 25.192
~&~ 39.8(3(:)
16X 34.288
163 S)(3.672
163 48.(3(:)(3
163 45.384
163 ~(>.&72
1(53 43.4Q(3
163 41.096
163 41.Q9A
164 11.8(:M:)
164 26.480
164 46.496
166 15.000
168 7.700
167 36.864
168 2.300
171 4(:).(X)<)
171 1(:1.768
17[:} 38.@3Q
17(:) 23.192
17[:) i i , (1(:)(:)
1 7(:) 1. S(:i(:)
169 44.Z7b
168 36.000
169 47. OW
167 49.0(>(3
166 57.192.
167 2 6 . 7 6 8
167 ZZ.T84
167 21.C)8(:)
167 10.480
1 6 6  35.48C)
167 1 4 . 4 1 6
1 6 8  4.6(:)(:)
168 2(:).768
1 6 6  8.4(2C)
1 6 6  4.5C1(3
166 2. 3(:)(:)

(ft.) (ppll?)

45 Cl. (34
31 (>. [32

t). 02
46 0.02,
14 c)* (33
2(:) (:) .03
~?-A C). 03
10 c). (:)3
4 7 (:).(:)1
24 c1 .04
2(> (:) . (:) z
50 (-) (-) 7- - - -
64 . ..-(-) (-1 ~
71 0. (:)2
84 +; (:) . (:) 1
40 Q* (:)3
~= (3 ●  (>3
;; 0.06
8 7 0.03

121 (s, 03
4 ? (:).(:)1

117 (:). 02
143 [:) . (:)8
142 Q . (:)&)
1 4 3 (:) . (:)1
121 [:) . [:)2

8 7 {I. (>3
1 (:)4 0.01
1 Zb (:).(:)1

~ (:) [:).(:)7
6 9 0.(:)1
63 0 * (:)1
7(5 (:) . (:)8
45 (:) . (:)3
72 .-. :.:: (-) ( ) 1
9 6 0. (22

119 c). (]6
13C) 0. (22
135 (:) ❑  (:)4
1(36 C). (23

6 7 (:) . (:12

94



68 ANC 2X5T
68 fiNC 2X3T
68 ANC 235T
68 ANC 233T
68 ANC 2X5T
68 ANC 24(:)E
68 GNC 24iT
68 ANC 241T
68 ANC 241T
68 ANC 241T
68 ME 241T
68 QNC 244T
68 ANC 248B
68 ANC 25i13
69 ANC 100S
69 ANC 1(:)(:)S
69 RNC 10(:)S
69 (3NC 1(:)0S
69 Ahlc 100S
69 ANC 1(:)113
69 Imlc IC)33
6 9  ANC 1(:~713
69 fiNC 1 1 4
6 9  me 116
6 9  #INC 1113
69 ANC 12(:)S
69 ANC 121
6 9  ANC 122S
69 ANC 122U
69 ANC lEi5EI
&9 ANC 2(:)(:)H
6 9  ANC  2(34H I I I
6 9  f?NC  2(:%S
69 ANC ~(37
6 9  ANC 207
6 9  ANC 2(:)8E
6 9  ANC 2(3913
6 9  A N C  215
6 9  ANC .216
69 &NC ‘7~(j ~-- .
69 ANC 221 EI

69 ANC ~~~ H II
69 ANC 223
69 ANC 224 A
69 ANC 224 B
69 ANC 227 E
69 &NC 229
69 ANC 23(:)
&9 ANC ~~~
69 ANC ~~s
69 fwc 2Z7
69 A N C  245 H II
6 9  ANC 247H VI.I
6 9  A N C  2 5 1 S
6 9  A N C  251T
69 ANC 252H I’*J

29.480 165 43.864 66 c). 25
29.48(:)
29.48(:)
29.48(:]
29. 48(:)
18.192
24. (:)(:)(:)
24. c)(:)(:)
24. O(:M:)
24. (:)(:)(:)
24, (:)<) (:)
27.384
1(:). 192
23. (:) (:) (:)
3?. 192
39.192
39.192
39.192
39.192
9. 7[3(:)

2C) .376
32 ‘ (3(:X:)
zi.~84
12.48(:)
45.576
X9. 48(3
~~.48(:)
22.48(:)
22. 48CI
s 2. (x) (:)
~~ . 8(-)(-)
46. S$i
41.0(3(3
43.672
43.672
42. !576
e?~.i..384
54. (:) (:) (:1

(:) .9 (:) (:)
51.28’8
=qJ*. 2S8
%. 7.58
0. 90(:)
58.288
58.288
8. 2(:)(:)
8. 1~)(:)

i 3. (:)(:)(:)
1 !5 .480
29.864
4. !5(:1(3
11.192
1S.864
6. 3(:)<)
b . 3(:)[:)
s . 1 o(:)

165 45.864
165 45.864
165 45.864
165 45.864
165 4(:).192
16!5 35.(1(3(3
165 ZS . (:}(:)(:)
165 35. (:10(:)
165 35. (x)(:)
165 35. O(:)(:)
165 24.672
165 24.c)(:)(:)
165 14.384
lb2 29.(:)9&
162 29.096
162 29.096
162 29.C196
162 29.09&
164 7.6(XJ
166 33.672
167 18.768
165 57.480
165 19.672
166 ~). 670
164 37. (:)(:)(:)
163 59.000
16S 44.768
165 44.76El
163 44.32c)
163 ~5.~56
1 7(:) 1.5 (:)(:)
i 70 (3.[2(:)0
169 54.192
169 54.192
16? 3$.576
169 29.768
17(:) 48.48(:)
17(:) 49.48(:)
171 59.384
172 18. (:)(:)(:)
172 x 1. (:)(:)(:)
172 25.10(:)
172 12.768
172 12.768
171 47.288
171 13.120
17(:) ~~. 12(:)
17(3 18. (:)(:)(:)
169 39.672
1 6 9  14.67?
1 6 7  53.192
IL)7 39.480
1 6 7  37.192
167 37.192
1 6 7  43.384

66 0. 16
66 (3. 11
66 (:). 12
66 (:).13
69 (3. (:)3

1 (:)2 0.11
1(32 0. (:)8
1 (:)2 (:) . (:)3
1 Q2 (:1.(:)2
1(22 (3. [:)2
69 (:) . (:)6
’55 (:) . (:)2
71 .[ (:). [:)1
5 T) o. 14
53 (-) (-) T. . ..-
53 (:) (-)7---
53 (:) .01
53 Q. (:}2
74 0.03
95 (j. (:) 2

11 (:) (3.01
44 O.qs
42 (:) . (:)6
88 (:) . (32
42 (-) (-)7----
47 0. 16
88 C). (:)3
88 c1 . (:) 1

11 (:) [)* (:) 1
39 ~). (:) ~

141 0 ●  (>4
144 (:) ●  C)3
138 (:). 14
138 +;(:). (:)1
123 c) ●  (:)5
105 <:(3.C)l
93 (:) . (:)1
89 (3 . (:)2

1 ~~ (:) . (:)1
177 .::C).C)l
18(:) (:). 1
184 (:) . 23
177 (:) .01
177 c). (:)3
139 (:) . (:)6
118 (:) . (:)4
1 1 8 (:) . (:)2
1 ~~ c). (:)4
121 (:)  ●  (:)1
164 0.03
1 (:)2 (:) . (:) ~
118 (3. C) 3
69 (:) . [:) z
69 0.02

1 2(:) (-) ~ 8-.&
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69 ANC 252H IV
69 fiNC 252H IV
69 RNC 252H IV
69 ANC 252H IV
69 (WNC 252H IV
69 #lNc 253s
69 ANC 254B
69 ANC 235UH
7C) ANC 713
7(:) ANC 7EI
7C) Ardc 713
7(:) ANc 7E
7C) #lNc 7B
7(:) GNC llEI
7CI ANC 13H
7(:) fiNc 14J3
7(:) pllqc 13s
70 Ahlc 16s
7(3 Alqc 2(:)s
7(3 #11’Jc 24s
7C1 ANC 27B
7rJ ANC 29s
7(3 (qpJc 32B
70 i=INC 333
70 ANC 4(3I3
7(:) ANC 45S
7C) ANC 4713
7(3 ~Nc 4~J3
7(:) fiNc 53s
?(:) (4NC S4S
7C) #lNc 55EI
7(:) ANC !5Bs
7(3 &p~c 59T
7(:) ANC 61S
7C) AND (51T
71 Ai3E 3
71 I=IDE &
71 APE 1(:)
71 ADE 13
71 ADE 15
71 RDE lt)T
71 ADE 17
71 Al?E i?
71 ADE 2(:)
71 (3DE 22
71 ADE 26
7 1  fiDE X:)
7 1  A13E X2
71 ADE X5
71 ADE 36
71 ADE 38

&t:)
6(:)

6(:)
60
& (:)
6s)
&(:)
6(:)
&t:)
6(:1
6[:)
6(:)
H:)
!5(:)

5. 1 !:) (:)
~ . 1 (:) (:)
3. i 0(3
5. 1 (3(:)
s. 10[:)
s . 1 (:)(:)
i . s5(:)C)

57. (:) (:) (:)
17.48(:)
17.4$30
17.48C)
17.4!3C)
17.480
18.48C)
8. ~~)~)

54.768
!37 .672
54 * (:)(:) t:)
37. X38
1 (:). (x)(:)
9. &c)(3

32 ● (:) K)(:)
26.672
2=. !576
23.288
23. 7&d3
31.672
30.288
0. c)(:)(:)
1. 5(:)(:1

41.3a4
45. 48C)
33. lC)CI
26.1 (3(2
26. l(x)
--l.:o~. 384
3(:). 1(:)(1
-~Ld. 28s
28.576
St:) * 37&
<,4.3387-’.
33. 1(:)(]
35. 0(54
32. 413(:)
29.384
24.672
2(-J= ~9~
23. 4s(:)
35.192
37.768

167 43.384
167 43.384
1(57 43.384
167 43. S84
1!57 43.384
167 47.OCKI
168 5.0(:)0
168 15.(:)(:)(:)
172 18. OCK)
172 18.(:)(3(:)
172! I!3. OCK)
172 18. C)OCI
172 ls. (:)(:)(:)
17C~ 55.864
17(:) 28. (:)<)[:)
170 35.760
17C) 27.384
1(59 58. (>(:1 (:)
169 24.000
168 3S. OC)C)
14)7 %.864
147 4 C)(-M-I. . . .
163 51.28=
lh3 25.48S)
1!53 2. 5(:)[3
j.&2 32.7&8
1!52 14.@x)
161 56.37(5
1 !%2 1. 3[:)[:)
161 16.376
1!51 11.576
162 2. 5(:)(:)
163 5.576
l&3 27. 192
163 27.192
172 53.1?2
172 X).672
172 2&.7&8
172 22.0(:)(:)
172 29.48(:)
172 x2.&72
172 34.864
172 42.&72
172 47.576
172 41.3a4
172 34.192
172 ~S.48(:)
172 48.(:)(:)(:)
172 53.864
172 33.lCK)

i 20 0.08
1 2(:) (:). (:)3
1 m 0. (33
1 2(3 (:). (:)2
12(3 c). (:)2,
1 (:)2 (:). (:)1
1~~ (2.01
134 c). (:)3
n (-) nA.- c). 16
T (-) n&.. & (:). (:)4
T--&(J& 0.(:)1
~ (-)7--- (:).(:)1
m-) ~--- 0. (:} 3
88 {:). (:)(5.

124 .:C).C)l
139 c)* (:)6
i 47 cl. (:)6
137 (s. [:) 1
113 ‘:CI.01
8a (:) . (34
77 .::(:) .(31
91 <). 07
33 (:). (:)4
53 (:) . (:)9
39 C)mc)x
61 (:) .07
42 4:0.(:)1
43 c). (:)7
60 <). C)z
51 (:). 06
42 c). (:)7
32 c). c) 7
61 (J. (38
36 c). (:)9
~,+0 c). (:)3
9!5 (:). [:)1
76 (:). [:)1
135 f:). (:)1
192 t:). (:)1
173 c). (:)2
168 -.:Z[-) [). ,.
163 (:). (:)7
1 4(5 c). 05
132 c). (:) 4
92 (:). (:)2
9s (:). (:)3
42 c). (35
42 c). (:)1
117 c). (:)1
12(:) .::(:) .(:)1

3S. 864 173 3. 67(] 5 c) (:). (31



Table B1O. Mercury concentrations (ppml dry wt.) in surficial
sediments sampled by box corer and van (Jeen

7
rab in

Ncm-ton Basin as adapted from Nelson, et al ( 975: Table 111>.

Surface lmm for:
all areas

Surface O-10cm for:
less than 40km
from shore

more than 4C)km
from shore

less than 20km
From Hales shoreline

less than 20 km
from Nome shoreline

less than 20km
from Bluff shoreline

less than 20 km
from St. Lawrence Is

n

20

%3

17

3

10

B

29

17rith. Ranqe of 70%
mean median

0.06

0.04

0.03

0.04

0.04

0.03

0.04

0.04

0.03

0.02

0.03

0.03

0.03

0.03

of values

0.02 to 0.14

0.01 to 0.08

0.01 to 0.06

0.03 -

0.01 to 0.06

0.02 to 0.04

0.01 to 0.07

Table B1l. Mean concentrations (dr ut.1 of elements
“whole rock” surficial sedimen2 at 0-2 cm~ from six

~rton Sound HRPS core samples, September 19~6. Values
are arithmetic mean and ~ PresumablY~ one stanldard error.
Sample size comprising each mean is not specified in the
ori inal report.

7
Fidapted from Robertson and Rbel

<19 ‘3: Tables C.3, C.4, C.51.

Stak i on N-5
Eleg#min N. 63N-:1.EI 63 39.5
Dea/min M. 168 32.2 1:: 32.1
De~kh (m) 2’3
----------------

Ele-
ment Units mean

R1
Ti
Mn
u
Na
K
Rs
La
Sm
Sc
Cr
Fe
co
Sb
Ha
Cs
Eu
Tb

;;

z
x
ppm
ppm
x
ppm
ppm
f+31TI

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

5.35
0.45
344
02

2.03
lea
7.0

24.15

9?i;.
2.%
8.49
0.60
790
1.85
0.92
0.50
0.60
5.48

5.E.

0. la
0.09

21

0.:?
CI.24
1.1
1.1.
o%;

0.0;
0.05
0.06

30
0.09
0.03
0.05
0.05
0.07

mean

6.18
0.46
586
113

2.02
1.65
11.8
30.2

1 1%!

3.?:
12.53
0.97
730

0.66
1.013
0.70
0.75
7.36

S.E.

0.21
0.09

30

0.;:
0.22

M

(Ml
1

0.08
0.17
0.05

&
0.02
0.06
Cl. 08
0.06

N-9

1 H
15

mean

7.32
0.36
544
149

2.31
2.14
19.s
36.8

16%:
114

4.92
19.05
1.79
970

5.61
1.36
0. e4
0.93
11.60

Total range
min. to max.

0.01 to 0.23.

<0.01 to 0.23

<0.01 to 0.07

0.03 t.o 0.06

<0.01 to 0.15

0.01 to 0.09

<0.01 to 0.23

N - 1 5 N - 2 0 N - 2 6
4 1 . 5 6 4  2 0 . 1 6 4  3CI.2
3 1 . 1 1s: 3::: 163 31 1 6 6  3 1 . 5

20 20 2B

S.E. mean S.E.

0.24 5.WI
0.09 0.45

29 45EI

(&’ 2!:?
0.24 1.14
1.1 10.7
13.8 29.CI
cl. I

0.08 10%

0.0; 2.%
0.10 11.27
0.08 1.03

0.% 2%
0.02 1.03
0.06 0.69
0.09 0.65
0.10 0.62

0.01
O.le

::;

o%

o. OA
0.23
0.07

0.?:
0.03
0.06
0.07
0.07

mean S.E.

5.57 0.19
0.46 0.09
396 23

1.:: 0.:?
1.60 0.19

0.8
3?:: :.:

&l~ 0.66

2.;: 0.0;
9.31 0.06
0.76 0.04
670
2.44 O.;:
1.02 0.02
0.64 0.05
0.72 0.127
6.92 0.06

mean S.E.

4.43
o.3El 0!6:
417 54

l% 0.0?
1.29 0.17

(I.B
1!:? C1.6
3.3 0.1

S.8C1 CI.09
47

2.49 O.0~
7.29 o.~a
0.84 0.06
52-J
2.18 0.%
0.87 0.02
0.62 O.(I5
1.32 0.13
4.75 0.06
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